G-rich oligonucleotides alter cell cycle progression and induce apoptosis specifically in OE19 esophageal tumor cells.
Short synthetic oligonucleotides (ODNs) can be used to block cellular processes involved in cell growth and proliferation. Often acting as aptamers, these molecules interact with critical proteins that regulate the induction of apoptosis or necrosis. We have used a specialized class of ODNs that contain a monomeric sequence of guanosine to induce apoptosis specifically in the malignant esophageal cell line, OE19, in cell culture, and in a NODscid mouse model. OE19 cells were grown in culture and treated with a stable G-rich oligonucleotide (GRO). Cells were processed and apoptosis was measured by FACS analyses, caspase activity, and Hoescht staining. Circular dichroism (CD) was used to define the structure and stability of various GROs. The GRO works by first inducing retardation in the progression of the cell cycle and then by creating a sub-G1 population of apoptotic cells. The reaction is dose dependent, and appears to rely on the capacity of the G-rich ODN to adopt a G-quartet conformation. Apoptosis was measured by determining caspase 3/7 levels and by staining for nuclear fragmentation using the Hoechst dye. Importantly, nonmalignant esophageal cells or normal human lung fibroblasts are not impeded in their cell cycle progression when incubated with the G-rich ODNs. These results suggest that a selective killing of esophageal tumor cells is directed by G-rich ODNs. Selective killing was demonstrated in the unique activity of the GRO compared to other ODNs of different sequences as well as the response of oncogenic cells compared to nononcogenic cells.